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Characteristic analysis of respiratory signals in four species of cockroaches 
YAO Qing] ZHAO Ruo-Qiong[] SHEN Zuo-Rui[] College of Agronomy and Biotechnology[] China Agricultural 
University[] Beijing 100094[] Chinal] 

Abstract[] In 20°C[] respiratory signals of four species of cockroaches including Periplaneta americanal[] P . 
brunnea[] P. australasiae[] Blattella germanica were sampled and analyzed with infrared CO, analyzer. The 
results indicated that they all exhibited the respiratory model of discontinuous gas exchange cycld] DGC[]. A 
DGC was divided into two periods[]including an interburst period and a burst period. There were some 
differences among DGC characters of different species. A DGC period of P. americana was about 24.55 min[] 
obviously longer than that of P. brunnea[] 11.67 min[] and P. australasiak] 10.75 min[[] and it was only 
4.41 min for B. germanica . The proportion of interburst period duration to DGC duration in P. americana 
was the highest with the mean value 57 %[] which was 4896[]3796 and 36% for B. germanica|] P. brunnea 
and P. australasiae respectively. The CO, release rate per body weight in B. germanica was the highest[] 
and there was no obvious difference among the rest three species. The CO, release volume of burst period 
increased with the increase of DGC duration in the four species. The CO, release rate per body weight 
decreased with the increase of DGC duration in P. americana and B. germanica[] but their correlations were 
not obvious in P. brunnea and P. australasiae . The CO, release rate and CO, release volume of burst period 
had positive correlation with body weight in other three species except B. germanica. Body weight did not 
influence the durations of DGC[] interburst period and burst period and the DGC frequency in all four species. 


Key words|] Cockroaches[] respiratory signal[] discontinuous gas exchange cycle[] characteristic analysis 


[] [] D] DJ. Periplaneta americana U D O U U U D HOUDODOUUUUODUON 30000 iIw0g 
00000000 0 WW Wilkins(196e0L0 O 0 O O [] D OO closed period DU O O OU O00 Co; 20 
HOHUOUUUUUUOUOUO UU OO discontinuos QQ O00 I flutter periodO 000000000 
gas exchange cycle[] DGC[] Lighton[]1996[T] 0 O O [] otnümmuaudiugddu co,0d000030 





000000000 01940 9000000000000 0 0 0 E-mail] q-yao€ 126. com 
* O0 0 00 Author for correspondence] E-maill] ipmist@ cau. edu. en 
OOOO Received[] 2005-03-15 [] 0 O Aecepted[] 2005-06-06 





10 u YUUUOUUOEUUUUUUUUU 155 





OO D. O00 LD open periodico, JU UU D. U LI U 
uguuuuugmimuuguuitulu coL L LL 
ot ea a a EE EESET ELE TRE RITE 
OOOO ULL. Agapema galbina[]Hyalophora. cecropia 
O O Buck and Keister 19550 Schneiderman and 
Williams ]1955{] Kanwisher]] 19660 O0 O O O 019820 
0000D Onymacris plana O. unguicularis 
[] Bartholomew et al .[]1985(]Lighton[]1991[][] O O O 
Scarabaeus westwoodi|]S . striatum{] Circellium bacchus 
[I] Davis et al .[]1999[] Duncan and Byrnel2002LL0) O 
OOOO Schistocerca gregari&] Hamiton[]196400 O O 
OOO Romalea guttat&] Hadley and Quinlan[]1993(T] [] 
0000D O Camponotus vicinus] Cataglyphis bicolor 
[] Lighton[] 1988a[] Lighton et al.[] 1993a[] 1993bL]L] [] 
DU DU U DL]. Dasymutilla glorios&] Duncan and Lighton[] 
19970 DL] HL B. D] HL B. H] U. D] HE] B. UO]. D. 7. 7E U M 
HOUUDOUOUOUUUUUUWO 300000 
OM i100 OOO0000 0 O OO Miller 1981] 
Kestlei[] 1985[] Lighton] 199600 200 00 000 co, 
QOOOUODOO0OUO0 OO OO Lighton] 199600 30 
000000 o muuturututuL OO Hetz and 
Bradley] 20050 HU [HI 00000000000 
üugggapBmuaugupibBBiuuubuttuubtl 
ümngpaggpBuguibptiuubiBurulgtllt 
ooog 
üuggpgpBugupBiumuumutuiubitiulubtlu 
ugggpgmuiug cododd 
EL EHE EPEREDHECES Fe EE HAETH 
uüugtpugugugBupilubumunHrultllut 
uüuggaggumugiuilmbüulutetetul t 
üugugmnmupgugpuugupBagmgmsalusi 
2005[T] 
uguuaumusumsubuuusguiiluD 
HOUODODOUUUODE 50000 WUUUUOT 250 
uu uiuit utiutublub Lu 
uüugggpBluiugimmgbututuurlutm tu 
üungugugpapuugpgBpBgpBaggmuDiagD 
üumngpnaüagpuguguuibtigHubHu Lil 
uügggpBbBugiugubHubuiutbtult 
üugggBupuululttut Brod! U oO 
EFE ERE EE EE ET TEE EE DE E ET ERES ERE THE ET-H 
HOOOOOO UO OByrsotria fumigatal] Myers and 
Retzlaff] 1963000 [] O O O Blaberus giganteus B . 
craniifeį] Miller] 196600 B. discoidalis |] Kestler[] 
1985L[TLI L1 H] B. D] HH B. B] U. D] B] D. UD] UO. MAL L 


O P. brunneall] [] U0 P. australasiae O O O D] U 
Blattella germanica Q B t D Wü B. 0 B. UO B. 7. EH. 7 DS 
uuumu4BWuBiurituutatu utututltlu 
uguumiuuitutmuuuilulututuutlu 
0000 


1 HST5zxX 


1.1 iXX 

utu mutuatur. 
uüuggiBuBgBiurimugtuuatuttu utt 
uuiiuutiuuuuiuilubt 25% utu 
12L:12DUU D UU 70% ~ 80%00 UU U UIDI UO 
HMUMUWOUOUUUUUUOUWOO 
1.2 FAMAE KR 

HOU 20c0 00 O co 0 ODOODUN 
S1S51U0 O O 1 ppm[] Qubit systems Inc.[] 200300 O 
O Logger Pid Vernier Software & Technogy[] USADO O 
uuuuiuuiuiturituurm uttututltet 
uBaurmmutiutturL uenit! 9 cm 
uuBimtrutuagmutiuuiuLm i rhy uut 
ugugmugiuiututuititurLutu utu 
ü But uututurtuutti 0.33 L/min 

üuggBgugBguagumuugturrtt eor 
uult 
1.3 FRIERE 

uuBidmuiuurmiattuuteut utl 
HOUHUHOUOUUUUUUUUUUUUUUUUO 
HOUDUOUOUOUUUUUUUUUUUUUOW 
HUOUQUOQUUOU 00 OU WH interburst period] 
HOOUQUUUUOOUO LL burst periodi 

umuiuuiuitltuetlil»ccr[ Uu 
[] DGCD[] min LT] O O O O0 BDO min LIE] OU LU OO 
O BDU min[ [LIBD [] DGCD [] D 0 [] LL] K = IBD/DGCD[T] 
DGC [] [T] Fixe = 107 DGCD x 60[[] mhz O O CO, 
OU A Beco, JU TICO, 0 O O U O CE]. Reo = BVco,/ 
DGCDI] L/min O O00000 €O, [1 D]. UU LE LU LI 
ügdmaadiuuulut co utüutü tl tt Wo, 
- Reo/M 0 0 yE mn g ‘0 


2 ARKH 
2. "FRRA 5d 4A 


O10 40000000000 co,0000 
OU 1UU040U00U0U000U0U00UOUNO 


156 OO0U Acta Entomologica Sinica 49 [] 





coO0 000000000 co,.JO 000000 
A a ae ET EL CE EET ea 
OOOOOU000 0 40 minX OO00 pechi 
OOOMUOCUUU 20WM000000000 
E S a HE LEHELE BEC THU] 
OOU40UU00U0U000UNUUUNO u 
OOUU Dba uUOUUUUUUE 30 bvecw ud 
OOOUUUU 1UUUUWUOOUST Reo, UU 
WRo, 0000000000000000 MU 




















OOUUUU 3000000000000 DECU 
KD Byc WHUOUOOUU 3U000U0U0U0000 
UUUOUUOU Bveo,O Reo O B] B] B] B] DD] U 
uüupggauggugmumumiulutl pccH HU D UU 
03000000000000 lii bGCDDIBDDBD 
OOUUUU 30000UW kpupnpnab ut 
OOUOUOUUQUUUUUYSD BVeo LU D DD U 
WRo, 0000000 300000 











A Sev AMR P. americana DGC Pt 
8 15.0 | 8 15 TS SEXE P. brunnea 
B. In —}+— B #7. 
ae i8 eo 
ag 90 WR 45 
Rs 60 RE 30 
Ea vacant 
oo: . oT P 
OO 00 - : Oe 00 
10 20 30 40 0 10 20 30 40 
AY TH] Time (min) AY TH] Time (min) 
E VARIA P. australasiae E WEE B. germanica 
ms BS 10 
p D 
e 20 EE o5 
oc oc 
oo 0.0 f f 1 , OO go 
0 10 20 30 40 10 20 30 40 


NTH] Time (min) 


NTH] Time (min) 


Fig. 1 





1 


4D uuu copi 


CO, release rate in breath in four species of cockroaches 


DbGCH D 00 000 L Discontinuous gas exchange cycle] IBOO O O O Interburst period] BOO O O Burst period. 
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Table 1 Respiratory characteristics of discontinuous gas exchange cycle in four species of cockroaches 
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Data in the table are mean + SD. The data with different letters in the same row means significant difference at 0.05 level in four species of cockroaches with 


Duncan’ s multiple range test. 
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